Process development for production and purification of the Schistosoma mansoni Sm14 antigen.
The trematode Schistosoma mansoni Sm14 antigen was expressed in the yeast Pichia pastoris and secreted into the culture medium at yields of approximately 250 mg L-1. Sm14 belongs to a family of fatty-acid binding proteins and appears to play an important role in uptake, transport, and compartmentalization of lipids in S. mansoni and it is a potential vaccine candidate in both humans and domesticated animals. The Sm14 gene was codon-optimized for expression in P. pastoris, and placed under transcription of the strong methanol inducible AOX1 promoter. Mut+ transformants were selected and used in fed-batch cultivation using a 2.5L fermenter equipped with an on-line methanol control system in order to maintain constant methanol levels during induction. Optimal conditions for the expression of Sm14 by P. pastoris were found to be: dissolved oxygen at 40%, temperature of 25 °C, pH 5.0, and a constant methanol concentration of 1 gL-1. Our results show that a correctly processed Sm14 was secreted into the culture medium at levels of approximately 250 mg L-1. Sm14 from clarified culture medium was purified using a two-step procedure: anion-exchange chromatography followed by hydrophobic interaction chromatography, resulting in >95% purity with a final yield of 40% from the starting cell culture medium. This product has been tested in preliminary clinical trials and shown to elicit an antibody response with no adverse reactions.